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Surviving Sepsis Campaign (SSC) 2002:

/ onemli Nokta

1.Sepsis farkindaliginin artiriimasi

2.Tani yontemlerinde lyilestirme

3.Uygun tedavi ve bakim uygulamalar

4.Yogun bakim sonrasi hasta bakiminin iyilestiriimesi
5.Saglik personelinin egitimi

6.Bakim ile ilgili kilavuzlarin gelistiriimesi
/.Performans lyilestirme program uygulamasi
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 Klinik yanitin iyilestirilmesi
 Etkin tedavi icin zamanlama
- llac ile iliskili yan etkilerin azaltiimasi
* Beklenmeyen etkilerin azaltiimasi

* Antibiyotiklerin uygun kullanimi
* Dogru ilag, doz ve zamanlama
* De-escalation

* Antibiyotik direncinin azaltilmasi
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Special Articles

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

R. Phillip Dellinger, MD'; Mitchell M. Levy, MD* Andrew Rhodes, MB BS’; Djillali Annane, MD%
Herwig Gerlach, MD, PhD?; Steven M. Opal, MD¥¢; Jonathan E. Sevransky, MD’; Charles L. Sprung, MD?;
Ivor S. Douglas, MD%; Roman Jaeschke, MD'%; Tiffany M. Osborn, MD, MPH"'; Mark E. Nunnally, MD';
Sean R. Townsend, MD"; Konrad Reinhart, MD'; Ruth M. Kleinpell, PhD, RN-CS";

Derek C. Angus, MD, MPH'¢; Clifford S. Deutschman, MD, MS'’; Flavia R. Machado, MD, PhD'®;
Gordon D. Rubenfeld, MD'; Steven A. Webb, MB BS, PhD*’; Richard J. Beale, MB BS*;

Jean-Louis Vincent, MD, PhD?; Rui Moreno, MD, PhD*; and the Surviving Sepsis Campaign
Guidelines Committee including the Pediatric Subgroup*

Dellinger, RP Critical Care Medicine. 41(2):580-637, February 2013.
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Levy, Mitchell ve ark. Critical Care Medicine. 43(1):3-12, January 2015.
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« Semptomlar etkene ozgun degil

» Patogenez ile ilgili bilinmeyenler var

* Duyarhlhik profili tahmin edilemiyor

* Etkene yonelik tedavi baslanmasi 2-7 gun
* Genis spektrumlu antibiyotikler kullaniliyor
* Direng problemi artiyor
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« Baktreyemi riskini gosteren parametre yok

* Hangi hastanin klinige sevk edilmesi gerektigini gosteren
parametre yok

« Hizli, ucuz, duyarliligl yuksek, hasta basi biyobelirtec testi yok
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Antimikrobiyal Yonetim Uygulamalarinda Etkene

Yonelik Tedavi

HAMS mUP
AMS-Antimicrobial stewardship
UP-Usually practice
I I —

Appropriate Cure Failure Fishman N. Am J Med, 2006
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« Etkin antimikrobiyal tedaviye baslama zamani
- Uygun ampirik tedavi
- Hizl etkene yonelik tedavi
- Dakikalar onemli!!!!!

« Antimikrobiyal direng¢ artikca onemi artiyor

Mikrobiyoloji laboratuvari onemli destek

Detecting sepsis early
increases chances for
survival

time of hypotension
before therapy =*0,5hrs >3 hrs *6 hrs 24 hrs

al rate 4ins f 809 3inS S B0 2in5s /) 409 1ins 209 Kumar ve ark. Critical Care Medicine.2006
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» Hastada enfeksiyon var mi?
* Klinik tablo ne kadar ciddi?
» Hasta tedaviye yanit veriyor mu?
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Biyobelirtec: IL-6

1
B ¢ 2T & ® N W P

Time (hours)

A multicenter study showed that IL-6 can predict survival on the 28t day
after sepsis onset[The value of IL-6 to distinguish between SIRS and sepsis
is controversially discussed, since high levels can also be detected after
trauma, surgery or in patients with autoimmune diseases].
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Sepsis Tanisinda Prokalsitonin

12-24 saat

PROCALCITONIN (ProCT) I

AMINOPROCALCITONIN * CALCITONIN:CCP-

CALC-1 ekspesyonu

Granules
Thyroidal C-cells JPAM
CALCITONIN

2-4 saat
PCT [pg/L] 0.05 0.5 10
Clinical condition Healthy Local Systemic Severe Septic shock

infections infections sepsis
(sepsis) 14




Sepsisli Hastada Prognozun Degerlendirilmesinde

Procalcitonin

80
60+ .
*
Comparison of procalcitonin g
between survivors and non 8
survivors on day-1. Data are T‘: 404
presented as box plots with g
median lines, 25- and 75- &
percentile boxes, and 10- and 90-
percentile error bars. The stars Avrupa ve Asya
represent the outliers. 20 340 hasta
0..
! r
Survivors non survivors
day 1

Saransh Jain, BMC Research Notes. 2014.7:458
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Prokalsitonin Destekli Tedavi Antibiyotik Kullanim

Suresini ve Mortaliteyi Azaltir

100 — Procalcitonin-guided group

Adjusted means with 98% confidence intervels Adjusted means with 95% confidence intervals — Standard-of-care group
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o Evelien de Jong. Lancet Infect Dis. 2016, 819-827
Bt ’y‘:: B I ,2':: A Andreas Hohn. BMC Infectious Diseases201313:158




Kle |
1. Fenotipik Testler 2. Genomik Testler 3. Proteomik Testler
K ienik A Patojen spesifik PCR MALDI-TOF
oMo AT PNA-FISH

Panel Based PCR
Panel Based Mikroarray
Kandan direkt tani testleri
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Sepsiste hizli tani testleri ne kadar yararli

Positive
Blood
Lod 1] | {TT)

Blood

Positive
Blood Culture
e (e * Hizh ve dogru yanit

Conventional Species ID

Treatment by Conventional Dx

« Etkene yonelik tedavi 48 saat 6nce

Treatment by RDTs

bay 1 Day 2 Day 3 Day 4 Can F, Antimicrobial Stewardship, Elsevier 2017
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Nicole C. Nicolsen et al. J. Clin. Microbiol. 2013;51:4126-4129
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« Matrix laser desorption ionization time-
of-flight mass spectrometry

» Bakteri ve bazi mantarlarin
tiplendirilmesi hizli ve guvenilir

* Pozitif kan kulturlerinden direkt
calisilabilir olmasi avantaj
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Maldi-TOF ile tani etken antibiyotik

oF:]

151 hasta
Pre-Intervention (PI)

lama suresini kisaltivor

Passive notification
via EMR

Y
@

Y

|
72

Grow
on solid media Identification Susceptibilities
(Conventional) (Conventional) /
Adjust Th
Blood Culture Positivity Pre: 32 (+16) hrs Pre: 48 (£22) hrs d_|.us P
] Pre: 71 (+41) hrs
Culture Pre: 22 hrs Int: 6.5 (:’:54)]’“'5 Int: 22 (3:13) hrs Int: 30 (*30) hrs
Drawn Int: 19 hrs p<0.001 p<0.001 p<0.001
Intervention (lnt) Identification Susceptibilities
(MALDI-TOF MS) (Conventional)
242 hasta A }
Active antimicrobial
stewardship
Average hours
post-time to positivity | |
0 24 48

l
PIL: n=27 (18%)
Int: n =48 (20%)
p=0.66

Inactive/
No Antibiotics

| |
PL: n= 12 (8%) PL: n= 6 (4%)
Int: n =8 (3%) Int: n=1(<1%)
p=0.01 p=0.008

Lockwood AM.

I
PL: n=4 (3%)
Int: n=0(-)
p=0.01

Infect Control Hosp Epidemiol. 2016 Apr;37(4):425-32.
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Maldi-TOF ve AMY mortaliteyi azaltiyor

Outcome Pre-intervention Intervention Pvalue
cohort (n=157) cohort (n=112)

30-Day all-cause 33 (21) 10 (8.9) 0.01

mortality

60-Day all-cause 48 (30.6) 14 (12.5) 0.001

mortality

Inpatient mortality 29 (18.5) 9 (8) 0.02
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Maldi-TOF ve Antimikrobiyal Yonetim ile Klinik

Yanitta lyilesme

1.0 “{E
- Konvansiyonel Maldi TOF
£ 08 - P =0.019
$ & Klinik Yanit %80.7 % 90.5
']
3 L.
g 06 - Pre-Intervention (blue)
: = Yanit Sure 4 gln 2 gln
2 04~
2 =
) :
©
8 S
o 0.2 A
Post-Intervention (greenf_tﬂL
0.0 -1
0 5 10 15 20 25
Time (days) Joseph J. Carreno ve ark. Infect Control Hosp Epidemiol.2016
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Clinical and Treatment-Related Outcomes

Total
SlEaE PValue Impact of Rapid Organism Identification via

Preintervention (n = 256) Intervention (n = 245) Matrix-Assisted Laser Desorption/lonization
Time-of-Flight Combined With Antimicrobial
Stewardship Team Intervention in Adult Patients
With Bacteremia and Candidemia

30-d ay all-cause mortali ty 52 (20 . 3) 31 (12 . 7) .021 Angela M. Huang,'? Duane Newton,*® Anily Kunapuli* Tejal N. Gandhi? Laraine L Washer** Jacqueline Isip,'?

Curtis D. Collins,'? and Jerod L. Nagel'?

Departments of 'Pharmacy Services and “Clinical Sciences, University of Michigan Health System and College of Pharmacy, *Division of Infectious
Diseases, Department of Internal Medicine, ‘Department of Infection Control and Epidemiology, *Clinical Microbiology Laboratories, and *Department of

Clinical outcomes

CIeTail?;iéZ’n;icrobiological 3.3+4.8 3.3+5.7 .928
Length of hospitalization, 14.2 £ 20.6 11.4+129 .066
Length of ICU stay, 14.9%24.2 8.3+9.0 014
Recurrence of same BSI 15 (5.9) 5(2.0) .038
Saﬁqoédsg/lreadmission with 9 (3.5) 4(1.6) 262
Treatment-related outcomes
Time to effective therapy, 30.1%67.7 20.4 ¥ 20.7 .021
Time to optimal therapy, h 903+ 75.4 473+ 1215 <001 i\gdgfg.la M. Huang. Clin Infect Dis (2013) 57 (9): 1237-
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480 kan kulturu alinan hasta (once 247& sonra 233)

Clinical Outcomes of Pre-intervention Compared to Intervention Groups

Pre- intervention

Intervention

Relative Risk

(days)

(n=247) (n=233) Reduction P-value
30 Day Mortality | 52 (21%) 28 (12%) 43% p<0.01
Hospital LOS*™ 114 5 4 16.7 13.0+ 165 0=0.44

« Her enfeksiyon igin 2,439 $
* Yilik 2.34 million $

Patel TS ve ark., JICM,2016
TeKippe E, JCM, 2017
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Tani suresinin kisaltiimasinda onemli adim

L

Urine \ /_Stool Tlssue
CSF sample
Sorun:

| (_Bégitf{}lr;ds » Duyarllik diglk
BAL » (Charcoal ve besiyerindeki diger maddlelerit
Inhibe edici etkisi)
f—— Y —  Polimikrobiyal kulturler

&

Blood
cultures

KK
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Direct Sam

-
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sy, 26.5 saat

Result

34.3 saat

Spectra Acquisition

Microorganism Identification /v\
2\
W KN

Philippe R. S. Lagacé-Wie, J Clin Microbiol, 2013
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p-lactamase -
strain

—> Resuspension in | ‘
antibiotic solution \ B-lactamase +

strain

B-lactamic ring hydrolysis
evaluation

Enterobacteriaceae

MALDI-TOF spectra
acquisition

> Resuspension in /
antifungal solution

Composite correlation
index (CCI) evaluation

Konvansiyonel ADT
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| 304.072 Faropenem

* Enterobactericeae beta-laktam antibiyotik | | "
Y Jr ALK AW LJ T3h
* Acinetobacter baumannii karbapenem : A

* Klebsiella OmpK36 kayb! ] e e S

* Bacterioides fragills
¢ MSRA, VISA J‘M *472.143
*494.169
- VRE : . m
* 520.089
S Y W JL;,. ne iy, TO
450 455 460 485 470 415 480 mm 490 495 500 505 510 515 520

Sorun:Pikler farkli nedenlerle olusabilir _ o
Mirande C, Eur J Clisn Mic, 2015
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Maldi-TOF Epidemiyolojik Sus Tiplendirme

OPEN @ ACCESS Freely available online ‘@PLOS [ one MSP Dendrogram
. . . . . . Score 1.9 Pvalue <10¢
Biotyping of Multidrug-Resistant Klebsiella pneumoniae :
Clinical Isolates from France and Algeria Using MALDI- : ]} C1 + C2: Marseille/ Urine/ WT/ Spring
TOF MS N -1
Meryem Berrazeg'?, Seydina M. Diene', Mourad Drissi?, Marie Kempf'%, Hervé Richet’, Luce Landraud?, s — - - C3: Nice/ Blood culture and pus/ WT/ No seasonality
Jean-Marc Rolain™* N h
1 Aix-Marseille Université, Unité de Recherche en Maladies Infectieuses et Tropicales Emergentes (URMITE), UM63, CNRS 7278, IRD 198, Inserm 1095, IHU Méditerranée - _:___
Infection, Faculté de Médecine et de Pharmacie, Marseille, France, 21 ioti i Physico-Chimie, Synthése et Activité Biologiques, Faculté — -
des Sciences de la Nature, de la Vie, de la Terre et de I'Univers, Université Abou Bekr Belkaid, Tlemcen, Algérie, 3 Laboratoire de Bactériologie, Institut de Biologie en santé | _C Tt
- PBH, CHU, Angers, France, 4 Laboratoire de Bactériologie - Hopital I'Archet 2, CHU de Nice, Nice, France L e n o
1 _T  Fe
‘ —— = | ca. Marseille/ Urine/ WT/ Spring
‘-4 I = Angers/ Urine/ WT/ Winter
HT T
| FS
] ;
1
—
S clusters —
- C5: Algeria/ Tracheal suctioning/ ESBL/ Winter
34 clusters—— i
52 clusters — >
1 1 1 1 1 | 1 1 - .
1000 900 800 700 600 500 400 30 200 100 0
Distance Level

Berrazeg M, PLoS One. 2013
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Spectra

Extended spectra database for microorganism identification

by MALDI-TOF MS

Folkhdlsomyndigheten

This free site, organized and curated by the Public Health Agency of Sweden (Folkhalsomyndigheten), offers an extended spectra

database to complement the Bruker Biotyper® and BioMerieux Vitek® MS SARAMIS database.
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Uluslararasi ve lokal veritabanlari olusturulmasi ila¢ dizayni, tani, ve
epidemiyolojik calismalari icin oneml
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« Kocuria rhizophila

» Arthrobacter cumminsii

* Velllonella atypica

* Porphyromonas somerae

» Corynebacterium confusium
* Hellcococus kunzii

* Weeksella virosa
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SeptiFast

_ - Blood culture (8h or longer)
Vyoo Microarray
_ DNA Purification
Rl Bl ocr Ampiification
Magicplex Result Generation

Filmarra

Verigene

Prove-it 5epsis

Fish

MALDI-TOF

Traditional Blood Culture

Gram-5Staining and Phenotypic Identification I

T
{y -
T

2 4 6 8 10 12/ days
Time to result (h)

Liesenfeld, O. Eur J Microbiol Immunol. 2014:4:1-25.

¥
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Assay

SeptiFast

Iridica

SepsiTest

Looxster/ Vyoo

Magicplex

T2Candida
T2Bacteria

Polaris/Idylla

™ 7~ ™ I

P P T

Technology

Real-time PCR

PCR
+ electrospray
ionization MS

16S rDNA PCR +
sequencing

PCR
+

electrophoresis/
microarray

Nested real-time
PCR

PCR + NMR

Real-time PCR

Volume Input
(mL)

1.5

5

1-5

1

2

5-10

™ Y T T

Number of
Pathogens
Detected
(Library)

19 bac/6 f

>750 bac >200 f
>130 v

>300

34 b 7f

90

Limit of Detection
(CFU)

3-30

2—-460

5-100

Turnaround Time

(h)



[
RSV
Influenza A H1 2009
[
Enterovirus Rhi
Parainflu 4
Coronavirus HKU1 Influenza B
Metapneum
<
-
> ‘
[ J

-
—r et
.’-‘,...‘ [ N ]

Bakteri, kandida ve virtisler
CTX-M, VIM, IMP, OXA, KPC, NDM,
VanA, and mecA direng genleri

Etken spesifik tedavi suresini azalir

( 24 saat)

De-escelation suresi 21 saat & 34 saat
Hastanede kalis siresi 21.7 gun
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C. glabratalC. krusei PNA Probe %
\ C. albicansiC. parapsilosis PNA Probe

«Trwye™  C- tropicalis PNA Probe C. albicans or C. parapsilosis
m’ e "( OR
/ o
rRNA 90 min. ( £ fe/ -
- A , ( .
Yeast \ C. tropicalis
OR

C. glabrata or C. krusei

S.aureus KNS Negatif

Enterokok, S.aureus, Candida bakteriyemi tanisi 3.8 gun erken
Maliyet 415 USD azalmig

AMY ile birlikte yapilmazsa etkisiz
Holtzman C et al. JCM 2011
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» Genotiplendirme testlerinde-genlerin varligi/yoklugu
arastirilir, duyarlhihlik degil

* Genlerin pozitif veya negatif olmasi her zaman direnc veya
duyarliligi gostermez

» Genotipik testler direnc ile ililskili bazi genleri gostermez,
bakterinin duyarlilk profilini yansitmaz

* “Duyarli” ne kadar duyarl1???
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Kan kiilturlerinin Laboratuvardan Klinige Ulagtirnimasinin

Organizasyonu Basan Ii¢cin Onemlidir

Clinical care team ;
@=—P> | (physicians, nurses, |—— ?gs':?h%’;aef
pharmacists)
A \
Appropriate Appropriate collection
collection of specimen
of specimen ‘
Direct *
communication 7 ‘ -
with feedback Incubation 10 F."a“?'. o
Infection control Rapid susceptibility
and prevention ‘m‘ < indentification data
< testing ~ (phenotypic or
‘genotypic tests)
Public Health Information ” V 1
Authorities ‘ technologies | | Identification
A4
AST = <
Advanced testing \. Final report
in reference lab < lllllllllllll - (enhar!ced
(if necessary) epaiting) Philippe Morency-Potvin ve ark. Clin. Microbiol. Rev. 2017;30:381-407
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* En 1yl teknolojiye sahip tani testleri tek bagsina AMY
uygulamasinda yararl deqil

 Test sonuclarinin en uygun sekilde ve zamaninda iletilmesi
gereklidir

» Tek basina mikrobiyolog veya klinisyenin ¢cabalari yetersiz
» lletisim agi1 kurulmasi AMY basarisini artiracaktir

Pogue JM ve ark, CMI,2015,302-312
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* Patogenezin gosterilmesi
* Duyarlihigi yuksek ve ucuz biyobelirteclerin kullaniimasi

* Hizli tani testlerinin duyarliligl ve maaliyetlerinde
lyilestirmeler

* Ulusal ve uluslararasi veritabanlarinin kurulmasi
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